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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claim 1 Is rejected under 35 U.S.C. 102(b) as being anticipated by Norimichi 
(Japanese Pat. No. JP-2566244). Norimichi teaches a graphite sheet with thermal 
conductivity more than 120Kcal/m-hr (140 W/ (m°K)), in the direction of the sheet which 
corresponds to a thermal conductivity parallel to the surface (Detailed Description, 
paragraph 12, lines 6-7). Thermal conductivity of more than 140 W/(m°K) encompasses 
the claimed range of 350 W/(m°K) or more. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 2, 13, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Norimichi as applied to claim 1 above, and further in view of 
Kazuhiko et al. (Japanese Pub. No. 2003-297770). Norimichi teaches a graphite 
sheet with thermal conductivity preferably below 700 micro-ohm/cm in the direction of 
the sheet which corresponds to a thermal conductivity parallel to the surface (Detailed 
Description, paragraph 12, lines 6-7). Norimichi does not teach an arithmetic mean 
surface roughness or bulk density. 

5. Kazuhiko et al. teaches a surface roughness, Ra, 0.1-10 |jnn (paragraph 27, line 
1). Kazuhiko et al. teaches if the surface roughness is less than 0.1 |jm the reaction 
occurs easily due to complete contact which is undesirable (paragraph 28, line 1). 
Alternatively, Kazuhiko teaches if the surface roughness is over 10.0 pm reaction 
occurs easily at protruded parts, which is also undesirable (paragraph 28, lines 1-2). 
Furthermore, Kazuhiko et al. teaches a surface roughness is the arithmetic mean 
deviation defined by J IS B0601-1994. (paragraph 28, lines 2-3). 

6. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a mathematical function known in the art such as the arithmetic mean 
deviation to determine the proper surface roughness. 

7. Regarding claims 13 and 14, Kazuhiko et al. teaches the density of the 
expanded graphite sheet is 0.8-2.2 g/cm^ which is 0.8-2.2 Mg/m^ (paragraph 15, line 1). 
Kazuhiko et al. teaches if the density falls within this range, irregularities or unevenness 
or roughness at the level of crystals is formed on the surfaces and helps to anchor what 
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is laid on the surface (paragraph 15, lines 1-6) It would have been obvious to one of 
ordinary skill in the art at the time of the invention to keep the density of the graphite 
sheet between 0.8-2.2 Mg/m^ in order to provide enough friction to anchor what is laid 
on the surface of the graphite sheet. 

8. Claims 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Norimichi as applied to claim 1 above, and further in view of Taomoto at al. 
(Japanese Pat. No. JP20000016808). Norimichi teaches a graphite sheet with thermal 
conductivity preferably below 700 micro-ohm/cm in the direction of the sheet which 
corresponds to a thermal conductivity parallel to the surface (Detailed Description, 
paragraph 12, lines 6-7). Norimichi does not teach lowest and highest values of local 
thermal conductivities at various spots in the expanded graphite sheet. Taomoto et al. 
teaches eliminating the unevenness of the graphite sheet improves the uniformity of 
thickness, flexibility, toughness, and heat conductivity (abstract, lines 10-15). 

9. Taomoto et al. teaches eliminating the unevenness of the graphite sheet 
improves the uniformity of thickness, flexibility, toughness, and heat conductivity 
(abstract, lines 10-15). 

1 0. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to make the thickness of the graphite sheet consistent so that the conductivity 
remains consistent along the surface. Furthermore the tolerance for error will depend 
on the application of the graphite sheet and can be ascertained by one of ordinary skill 
in the art. 
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1 1 . Claims 4 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Norimichi and Kazuhiko as applied to claim 2 above, and further in view of 
Taomoto et al. Norimichi teaches a graphite sheet with thermal conductivity preferably 
below 700 micro-ohm/cm in the direction of the sheet which corresponds to a thermal 

conductivity parallel to the surface (Detailed Description, paragraph 12, lines 6-7). 
Kazuhiko et al. teaches a surface roughness, Ra, 0.1-10 pm (paragraph 27, line 1). 
Neither Norimichi nor Kazuhiko et al. teaches lowest and highest values of local thermal 
conductivities at various spots in the expanded graphite sheet. 

12. Taomoto et al. teaches eliminating the unevenness of the graphite sheet 
improves the uniformity of thickness, flexibility, toughness, and heat conductivity 
(abstract, lines 10-15). 

1 3. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to make the thickness of the graphite sheet consistent so that the conductivity 
remains consistent along the surface. Furthermore the tolerance for error will depend 
on the application of the graphite sheet and can be ascertained by one of ordinary skill 
in the art. 

14. Regarding claim 16, Kazuhiko et al. teaches the density of the expanded 
graphite sheet is 0.8-2.2 g/cm^ which is 0.8-2.2 Mg/m^ (paragraph 15, line 1). Kazuhiko 
et al. teaches if the density falls within this range, irregularities or unevenness or 
roughness at the level of crystals is formed on the surfaces and helps to anchor what is 
laid on the surface (paragraph 15, lines 1-6) It would have been obvious to one of 
ordinary skill in the art at the time of the invention to keep the density of the graphite 
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sheet between 0.8-2.2 Mg/m^ in order to provide enough friction to anchor what is laid 
on the surface of the graphite sheet. 

15. Claims 5, 6, 7, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the references as applied to claims 1-4 above. By providing a thermal 

conductivity of 350 W/(m K) or more, as encompassed by more than 140 W/(m K) as 
disclosed by Norimichi, a sheet having an electromagnetic-wave-shielding effect of 
60dBpV/m or more in the frequency range of 100-800 MHz is obviously provided. 

16. Claims 9, 10, 11, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the references as applied to claims 1-4 above, and further in 
view of Hirose et al. (U.S. Pub. No. 2004/0043220 A1). 

1 7. Norimichi teaches a graphite sheet with thermal conductivity preferably below 
700 micro-ohm/cm in the direction of the sheet which corresponds to a thermal 
conductivity parallel to the surface (Detailed Description, paragraph 12, lines 6-7). 
Kazuhiko et al. teaches a surface roughness, Ra, 0.1-10 pm (paragraph 27, line 1). 
Taomoto et al. teaches eliminating the unevenness of the graphite sheet improves the 
uniformity of thickness, flexibility, toughness, and heat conductivity (abstract, lines 10- 

1 5). Norimichi, Kazuhiko et al., or Taomoto et al. do not teach a total impurity content of 
10 ppm or less. 

18. Hirose et al. teaches a high purity expanded graphite sheet with impurity not 
exceeding 1 0 ppm has a high degree of flexibility (paragraph 1 2, lines 9-1 3). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use a 
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high purity graphite sheet because the graphite sheet would be flexible and therefore 
more durable. 

19. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Norimichi and Taomoto as applied to claim 3 above, and further in view of 
Kazuhiko et al. Norimichi teaches a graphite sheet with thermal conductivity preferably 
below 700 micro-ohm/cm in the direction of the sheet which corresponds to a thermal 
conductivity parallel to the surface (Detailed Description, paragraph 12, lines 6-7). 
Norimichi does not teach a bulk density. Taomoto et al. teaches eliminating the 
unevenness of the graphite sheet improves the uniformity of thickness, flexibility, 
toughness, and heat conductivity (abstract, lines 10-15). 

20. Kazuhiko et al. teaches the density of the expanded graphite sheet is 0.8-2.2 
g/cm^ which is 0.8-2.2 Mg/m^ (paragraph 15, line 1). Kazuhiko et al. teaches if the 
density falls within this range, irregularities or unevenness or roughness at the level of 
crystals is formed on the surfaces and helps to anchor what is laid on the surface 
(paragraph 15, lines 1-6). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to keep the density of the graphite sheet between 0.8-2.2 
Mg/m^ in order to provide enough friction to anchor what is laid on the surface of the 
graphite sheet. 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from 
the examiner sliould be directed to GUINEVER S. GREGORIO wliose teleplione 
number is (571)270-5827. Tine examiner can normally be reached on Monday- 
Thursday, 10:30-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



August 13, 2008 



/Melvin C Mayes/ 

Primary Examiner, Art Unit 1791 



